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Background. Undescended testis is one of the most common urological problems in children, aﬀe c t i n ga b o u t1 %o fb o y sa ta g eo f1
year. Of these, about 20% have a nonpalpable testis with a very high probability that the testis is absent. This may have a signiﬁcant
impact on the possibility of malignancy in these testes, as well as on the later fertility of these subjects. Methods.W er e t r o s p e c t i v e l y
analyzed the demographic and clinical ﬁndings, as well as immediate and 6-month outcomes, in 91 patients diagnosed with
impalpable undescended testes between January 2006 and December 2010. Results. Of the 91 patients, 9 had bilateral and 82
had unilateral impalpable testes. All 100 testes were managed laparoscopically. The largest group of intra-abdominal testes in this
series, 42 testes, was entering the internal ring; in these, laparoscopic exploration and standard open orchiopexy resulted in a 66%
success rate. The total success rate was 63.3%. Conclusion. Laparoscopy is extremely useful in both the diagnosis and treatment
of impalpable testes. Objectively measured mobility of the testis towards the contralateral internal inguinal ring is an excellent
intraoperative indicator for type of orchiopexy. Standardization of management may increase the success rate of orchiopexy.
1.Introduction
A b o u t1 - 2 %o fb o y sa ta g eo f1y e a rh a v ea nu n d e s c e n d e d
testis (UDT); this disorder is unilateral in about 90% of
individuals and bilateral in about 10% [1–3]. Almost 20% of
undescended testes are nonpalpable [4]. Undescended testes
are usually evaluated and managed by imaging methods and
surgery, respectively [5].
Laparoscopywasﬁrstusedin1976tolocateundescended
testes [6]. Surgical treatment of undescended testis has
included dividing the spermatic vessels to gain additional
length and bringing the testis to the scrotum while main-
taining the collateral blood supply [5]. The ﬁrst stage of this
procedurewaslatermodiﬁedtoincludelaparoscopicligation
of the spermatic vessels [7].
We describe here our single-institution experience with
laparoscopic management of impalpable testes in children
over the last 5 years.
2. Methods
We retrospectively assessed the records of our institution to
identify all patients below 14 years of age who underwent
laparoscopy for impalpable testes between January 2006 and
December 2010 (Figure 1). We identiﬁed 91 patients, 9 with
bilateraland82withunilateralimpalpabletestes(totalof100
testes) who were laparoscopically managed.
Allpatientswerereexaminedunderanesthesiatoconﬁrm
that the testes were intra-abdominal. Laparoscopic explo-
ration was performed by inserting a 5mm port supraumbil-
ically using closed techniques and using a 5mm 0 camera.
Secondary 2-3mm ports were placed under direct vision
if required, and a 2mm atraumatic grasper was used.
We attempted to identify the testes, testicular vessels, vas
deferens, and whether the internal inguinal rings (IIRs)
were open or closed. Laparoscopic ﬁndings were classiﬁed
according to the patterns of these structures and used to
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Figure 1: Numbers of impalpable undescended testes explored
laparoscopically per year from January 2006 to December 2010.
A “high” position of the testis was deﬁned as being
above the external iliac vessels; orchiopexy for these patients
consisted of a two-stage Fowler-Stephens procedure. A “low”
intra-abdominal testis was usually managed by one-stage
laparoscopic orchiopexy. Orchidectomy was performed on
an atrophic testis accompanied by a contralateral normal
testis. All patients were routinely followedup at our outpa-
tient clinic. A “successful” procedure was deﬁned as a testis
palpable in the scrotum and of similar or increased size.
Factors evaluated included patient age at operation, side
of the impalpable testis, clinical and laparoscopic ﬁndings,
operative intervention, and outcomes.
3. Results
We identiﬁed 91 patients, 9 with bilateral and 82 with
unilateral impalpable testes, between January 2006 and
December 2010, for a total of 100 testes. There was a trend
of increasingly performed cases over that period (Figure 1).
Mean patient age at the time of surgical intervention was 19
+ (interquartile range [IQR], 12–36) months. The sides of
impalpable testes are shown in (Figure 3).
Thirty-seven patients received no further treatment after
laparoscopy due to absent testes. In contrast, we found that
11 intra-abdominal testes were high, above the iliac vessels,
and 5 were low.
The 11 high intra-abdominal testes were managed using
the two-stage Fowler-Stephens procedure. This procedure
was successful for 3 testes, after a mean followup period of
3.5 months, but unsuccessful in 4; of the latter, 3 underwent
orchidectomy for atrophic testes. The remaining 3 were lost
to followup.
Seven “low” intra-abdominal testes were managed using
the one-stage Fowler-Stephens procedure, which was suc-
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Figure 2: Laparoscopic ﬁndings and subsequent management









Figure 3: Distribution of impalpable testes according to the side
aﬀected.
In 42 testes, the vas and vessels entered the internal
inguinal ring; open-standard inguinal orchiopexy was suc-
cessful in 20 patients and unsuccessful in 10; the latter
underwent a second orchiopexy. The remaining 12 were lost
to followup Table 1.
None of these patients experienced any immediate or
postoperative complications from laparoscopy. No port site
hernia was detected at followup.
4. Discussion
Testicular descent, although not yet fully understood, takes
place during two diﬀerent gestational stages, occurring
during intrauterine weeks 8 to 15 and 25 to 35. Failure of
the ﬁrst phase of descent is rarer than of the second phase
and results in an intra-abdominal undescended testis [8].
However, cryptorchidism is one of the most common
genitourinary disorders in young boys. Although the man-
agement of boys with palpable testes has been standardized,Minimally Invasive Surgery 3
Table 1: Outcomes relative to intraoperative laparoscopic categorization of impalpable testes.






Vas and vessels entering
internal ring Type 1 42 20 12 66
Testes seen Type 2 Low (below external iliac vessels) 7 1 5 50
Type 3 High (above external iliac vessels) 11 3 4 42.9
Vanished testis group Type 4 Absent or rudimentary 37 N/A N/A N/A
Intersex patients’ group Type 5 2 2 0 100
Table 2: Total success rate of orchiopexy in our study and in
previous studies.
Study Number of testes Success rate (%)
Docimo et al. (1995) [17] 80 81.3
Kirsch et al. (1998) [18]3 3 9 7
Dhanani et al. (2004) [19] 28 100
Our study (2011) 100 63.3
there are no formal guidelines for the management of boys
with nonpalpable testes [9].
Laparoscopy is currently the most reliable diagnostic
modality in the management of impalpable testes. It clearly
shows the anatomy and provides visual information upon
which a deﬁnitive decision can be based [10]. Three main
laparoscopic ﬁndings are possible: intraabdominal testis,
observed in 40% of patients; intra-abdominal blind-ending
cord structures, observed in 15%; cord structures entering
the internal inguinal ring, observed in 45% [11].
Although the right side is more frequently in unde-
scended testes (45%) in comparison to left side (35%), we
have found in our study that 57% of the patients with
unilateral nonpalpable testes were in the left side while 43%
in the right side.
If no testis can be visualized or the vas or vessels end
blindlybeforethering, athoroughlaparoscopic examination
should be performed, especially since gubernacular blood
vessels can be mistaken for blind-ending spermatic vessels
[12]. If the blind-ending vessels are not accompanied by an
associated vas deferens, an ectopic testis should be suspected
[13].
Despite 15 years of international research on the topic,
there are no guidelines on the management of boys
with nonpalpable testes [9]. If an intra-abdominal testis
is normotrophic, the optimal method of performing an
orchidopexy must be chosen [14–16]. For example, if the
testisislocatedattheinternalringwithoutloopingofthevas,
laparoscopic orchiopexy without division of the spermatic
vessels may be performed, but the testis may not reach the
bottom of the scrotum [5].
Routine open inguinal orchiopexies has yielded good
results, as shown by testicular size and position, in patients
with type 1 testes, in which the vas and vessels enter the
internal ring. In patients with type 2, however, where the
testes are low or at the internal ring but the vas does not
loop distally, we routinely test the length of the spermatic
cord to determine the potential for successful setting of the
testes in their hemiscrotal home. This test consists of pulling
the testis towards the contralateral internal ring; if it reaches
there comfortably, there is a high possibility of easy ﬁxation.
Over the 100 testes included in this study, 7 were in this
category.
In type 3 where the testes have diﬃculty in reaching the
contralateral internal ring, laparoscopically staged Fowler-
Stephen orchiopexy is the procedure of choice. We observed
a success rate of 42.9%, comparable to previous ﬁndings.
We found that the total success of orchiopexy was 63.3%
in line with previously reported rates (Table 2).
In conclusion, laparoscopy is an extremely useful and
safe modality for both the diagnosis and management of
impalpable testes. An excellent intraoperative indicator in
decidingonthetypeoforchiopexyisthemobilityofthetestis
towards the contralateral internal inguinal ring.
References
[1] D. D. Sweeney, M. C. Smaldone, and S. G. Docimo, “Mini-
mally invasive surgery for urologic disease in children,”Nature
Clinical Practice Urology, vol. 4, no. 1, pp. 26–38, 2007.
[2] A. J. Swerdlow, C. D. Higgins, and M. C. Pike, “Risk of
testicular cancer in cohort of boys with cryptorchidism,”
British Medical Journal, vol. 314, no. 7093, pp. 1507–1511,
1997.
[3] F. Hadziselimovic, B. Herzog, and J. S. Barthold, “Treatment
with a luteinizing hormone-releasing hormone analogue
after successful orchiopexy markedly improves the chance of
fertility later in life,” Journal of Urology, vol. 158, no. 3, pp.
1193–1195, 1997.
[4] C. Esposito and V. Garipoli, “The value of 2-step laparoscopic
Fowler-Stephens orchiopexy for intra-abdominal testes,” Jour-
nal of Urology, vol. 158, no. 5, pp. 1952–1955, 1997.
[5] F. El-Anany, M. Gad El-Moula, A. Abdel Moneim et al.,
“Laparoscopy for impalpable testis: classiﬁcation-based man-
agement,” Surgical Endoscopy and Other Interventional Tech-
niques, vol. 21, no. 3, pp. 449–454, 2007.
[6] N.Cortesi,P.Ferrari,andE.Zambarda,“Diagnosisofbilateral
abdominal cryptorchidism by laparoscopy,” Endoscopy, vol. 8,
no. 1, pp. 33–34, 1976.
[7] D. A. Bloom, “Two-step orchiopexy with pelviscopic clip
ligation of the spermatic vessels,” Journal of Urology, vol. 145,
no. 5, pp. 1030–1033, 1991.
[8] J. M. Hutson and M. C. C. Clarke, “Current management of
the undescended testicle,” Seminars in Pediatric Surgery, vol.
16, no. 1, pp. 64–70, 2007.4 Minimally Invasive Surgery
[9] C.Esposito,A.A.Caldamone,A.Settimi,andA.El-Ghoneimi,
“Management of boys with nonpalpable undescended testis,”
Nature Clinical Practice Urology, vol. 5, no. 5, pp. 252–260,
2008.
[10] S. Y. Tennenbaum, S. E. Lerner, I. M. McAleer, M. G. Packer,
H. C. Scherz, and G. W. Kaplan, “Preoperative laparoscopic
localizationofthenonpalpabletestis:acriticalanalysisofa10-
year experience,” Journal of Urology, vol. 151, no. 3, pp. 732–
734, 1994.
[11] M. E. Hassan and A. Mustafawi, “Laparoscopic management
of impalpable testis in children, new classiﬁcation, lessons
learned, and rare anomalies,” Journal of Laparoendoscopic &
Advanced Surgical Techniques A, vol. 20, no. 3, pp. 265–269,
2010.
[12] C. Kim, N. Bennett, and S. G. Docimo, “Missed testis on
laparoscopy despite blind-ending vessels and closed processus
vaginalis,” Urology, vol. 65, no. 6, pp. 1226.e7–1226.e8, 2005.
[13] G. H. Jordan, E. L. Robey, and B. H. Winslow, “Laparoendo-
scopic surgical management of the abdominal/transinguinal
undescended testicle,” Journal of Endourology, vol. 6, pp. 157–
161, 1992.
[ 1 4 ]C .E s p o s i t o ,G .V a l l o n e ,A .S e t t i m i ,M .A .G o n z a l e zS a b i n ,
G. Amici, and T. Cusano, “Laparoscopic orchiopexy without
division of the spermatic vessels: can it be considered the
procedureofchoiceincasesofintraabdominaltestis?”Surgical
Endoscopy, vol. 14, no. 7, pp. 658–660, 2000.
[15] P. Frey and A. Bianchi, “Microvascular autotransplantation of
intra-abdominal testes,” Progress in pediatric surgery, vol. 23,
pp. 115–125, 1989.
[16] A. A. Caldamone and J. F. Amaral, “Laparoscopic stage 2
Fowler-Stephens orchiopexy,” J o u r n a lo fU r o l o g y , vol. 152, no.
4, pp. 1253–1256, 1994.
[17] S. Docimo, R. G. Moore, and L. R. Kavoussi, “Laparoscopic
orchidopexy,” Urology, vol. 46, no. 5, p. 715, 1995.
[18] A. J. Kirsch, J. Escala, J. W. Duckett et al., “Surgical man-
agement of the nonpalpable testis: the Children’s Hospital of
Philadelphia experience,” Journal of Urology, vol. 159, no. 4,
pp. 1340–1343, 1998.
[19] N. N. Dhanani, D. Cornelius, A. Gunes, and M. L. Ritchey,
“Successful outpatient management of the nonpalpable intra-
abdominal testis with staged fowler-stephens orchiopexy,”
Journal of Urology, vol. 172, no. 6, pp. 2399–2401, 2004.